The main objective of this work is identifying both the status and the future situation of fishery resources in Qaroun and Al-Rayyan lakes through the study of the chronological development of fish production and the most important economic and environmental factors affecting the fish production in these fisheries during the period . Moreover, estimating the Maximum Sustainable Production, the Allowed Maximum Fishing Limit Rate to achieve equilibrium between production and fishing rates. Also, for studying of the most important economic and environmental factors, which affect the fish production from Qaroun and Al-Rayyan Lakes for the capability of achieving production efficiency within those fisheries, and predication the fish production of those fisheries within the period (2020-2025). The most significant results concluded by the study were as follows:
INTRODUCTION
The fishery resources represent a major significance addition for the national economy, as it is one of the main components of the agricultural sector, which are considered the main source of the national income, whereas the total agricultural net income reached 223.7 billion pounds in 2015; about 21.2 billion pounds has been contributed by the fishery production alone with a percentage of 9.47% of the total agricultural net income .
Qaroun Lake is considered as one of the oldest natural lakes in the world and one of the inland lakes as well. Furthermore, it is one of the closed disconnected lakes from the sea and its area is measured by about 55 thousand acres and was used as a storage for the Nile water, and a main source of freshwater fish. When it has been disconnected from the River Nile, agriculture wastewater and sanitary sewer water through Al-batts and Al-wadi sewages became its supplier alongside with 12 other sub-sewages. Qaroun Lake is supplied with about 69% of agricultural sewer water and about 31% of Al-Rayyan Lakes' agricultural sewer water which led to the contamination of these lakes and the increase of salinity in Qaroun Lake, where it reached about 39 gram/litre in 2016. As for Al-Rayyan Valley Lakes, they lie in the Western Desert, 25km south of Fayoum City. Besides, the beginning of Al-Rayyan Valley project was in October 1968 after the water level increased in Qaroun Lake and was finished in January 1973 and it is a 9.5 km long canal that starts from the farthest parts of the governorate until it reaches the desert's borders then another 5 km long, 3 m wide covered canal at Al-boqyrat Hill which flows in the upper lake that measures about 65km after that through three natural waterfalls to the lower lake whose area is about 100km; on top of that, Al-Rayyan water is considered semi-fresh, with 20 g/l of salinity in the third lake and most of its production is Nile Fish except mullets and Sea bass as they were moved into other lakes as fingerlings that are being brought from Egypt's coastal marines.
Research Problem:
Nutrition is one of the most challenging problems that face the Egyptian economy since the 90s of the 20 th century due the large gap between the production and consumption of animal protein, which is considered the cornerstone of nutritional elements that the human needs, and the animal protein which comes from the fish is considered a low price source compared to other animal protein products even in the current higher prices. Despite the diversity and expansion of fish production fisheries in Qaroun Lakes and Al-Rayan Valley, its relative importance in fish production in Fayoum Governorate has decreased from 40.8%, 35.5% of the total production in the governorate in 1995 which is estimated with about 1721 tons, to 6.1% and 24.6% in 2015 (10) which is estimated with about 18419 tons consecutively and the reason for production efficiency drop in those fisheries is the absence of intact scientific management for utilizing these fisheries and being abused by illegal fishing activities.
Aims of the study:
The research aims mainly to study the current and the future situation of fisheries in Qaroun and Al-Rayyan Lakes through the following sub-objectives: 1-The study of the general trendof fish production volume in Qaroun and Al-Rayyan Lakes and the most important economic and environmental factors, which affect the fish production in these lakes duringh the period . 2-Estimating of the Maximum Sustainable Production and the Allowed Maximum Fishing Rate in order to achieve equilibrium between production and fishing rates. 3-Prediction of the fish production of these lakes during the period (2020) (2021) (2022) (2023) (2024) (2025) .
MATERIALS AND METHODS
This research relied on the method of Economic Analysis to achieve its objectives, especially when the Exponential Model was estimated to calculate the annual growth rate for both fish production volume and the most important economic and environmental variables which determine the volume of fish production in Qaroun and Al-Rayyan Valley Lakes' fisheries in Fayoum Governorate during the period ; moreover, the production surplus model (Schaefer 1957) , which is the most convenient fishing rates estimating models for Egypt's database conditions, was used and it aims to preserve fisheries as natural resources, determine the optimum production volumes for the current fisheries' states, determine the convenient number of fishing units which protect the fisheries from depletion (4) . The model also relies on fishing unit's productivity as a function of fishing effort to estimate the allowed maximum fishing rate, based on the relation between production and fishing effort estimated in fishing units as follows (11) :
Y/E=a + bE Where: Y= Production. Fish production of the fishery being studied E= Effort. Fishing effort estimated in fishing units' number a, b= constants. And by using the available production and fishing units data for the period , a,b were estimated according to Regression Analysis, where the production curve was obtained from the formula:
Y= aE +bE 2 And the curve reaches its peak at:
E= -a/2b And by compensating E's value in the production function, we get the Maximum Sustainable Production which can be expressed using the following function:
Maximum Sustainable Production= MSY= -a 2 / 4b Therefore, the fishing effort that leads the Maximum Sustainable Production can be obtained from this function: E max = -a/2b Also, the function determined the production productivity of Qaroun and Al-Rayyan Valley Lakes which represents the relation between the fish production volume and various economic and environmental factors during the period , which affects this production according to the production theory's assumptions, the available data's nature and what's been included in the previous studies of this field. Also, one of the most significant factors is (X1) fingerlings (in millions), (X2) fishing boats, (X3) number of fishermen (X4) fish production days, (X5) the average wholesale price (one thousand pounds per ton), (X6) sewage water quantity (million m3), (X7) Salinity percentage in the lake (gram/liter).
As for the conclusion of the major determinants or impactful factors on fish production in Qaroun and Al-Rayyan Valley Lakes and arranging them according to their effectiveness, the Multiple Regression method was used, where the statistical relation between production (Y) (as a dependent variable) and the previous factors as independent variables was measured; the linear, semi logarithmic and double logarithmic formulas were also used to estimate the function as follows (4): Y= a + b 1 X 1 +b 2 X 2 ………+b 7 X 7 ………….…(1) Y= ln a +b 1 ln X 1 +……+b 7 ln X 7 ………….…(2) Ln Y=ln a +b 1 ln X 1 +………+b 7 ln X 7 ………… (3) Where 'a' is the Function's Constant, b 1 …..b 7 are the Regression Coefficients that determine the independent variables X 1 …….X 7 ; these convenient formulas were chosen from an economic and statistical perspective according to the value of the Adjusted R2 (R -2 ), test (F) for the function and test (t) for the Estimating Function's Parameters:
The physical production efficiency is estimated based on the production elasticity of the inputs with the estimated productivity function. The production elasticity coefficients of the EPXi production input are obtained according to the mathematical formula of the function as follows:
Linear
is the production input determinant Regression coefficient, y is the production volume average, x i is the input volume within the period besides using Exponential Smoothing Forecasting Formula for fish production prediction in these fisheries in the upcoming years, where it showed the superiority of (Brown) model according to the predictive accuracy test of the model.
FY t+1 is the expected value of the variable for the year t+1 where 1,2 …23=t Where : FY t is the expected value for the year t, AY t is the true value of the variable for the year t, α is the coefficient adjustment
The research was based on the published data of the variables studied during the period and obtained from the Central Agency for Public Mobilization and Statistics and the Fish Resources Development Authority, in addition to the use of some studies and research related to the subject of the study.
RESULTS

First , the current of fish production in the lakes of Fayoum Governorate: Qaroun Lake:
Through studying the general trendof the fish production volume in Qaroun Lake fisheries during the period (1995 -2015) , Table ( 1) shows that the average fish production is estimated with about 2473.7 tons for the study period, fish production in the lake reached a maximum of 4518 tons, with an increase of 542.7% over fish production in 1995 as a base year, in which fish production reached a minimum of 703 tons; estimating the general trend Formula estimation for the fish production volume during the period , Table ( 2) shows that the double logarithmic form is the most convenient of all forms, as the function's results indicate that the fish production volume from Qaroun Lake fisheries increased at a statistical amount (see Table 2 ) in about 7.7% per year during the time of the study.
Table (1) shows the chronological development of the number of fishing boats in Lake Qaroun fisheries during the period . The number of fishing boats in the lake reached about 534 as an average for the study period. The Table shows that the number of fishing boats reached a maximum of 597 with an increase of about 11.2% of fishing boats in 1995 as a base year, where the number of fishing boats was estimated at 537, while the number of fishing boats in the lowest level of fishing in the year 2014 was estimated at 425 with 20.8% less than the base year , as Table (1) shows the productivity of boats from the lake fisheries, which was estimated at 4.7 tons as an average for the study period, ranged from 1.3 tons as a minimum in 1995 and between 10.6 tons maximum in 2014. By studying the Chronological Trend Formula for fishing boats' numbers in Qaroun Lake fisheries during the study period, the research has shown that, in light of Table ( 2), the number of boats in Qaroun Lake fisheries has tended to decline at a statistically significant annual rate of about 0.7% annually during the study period, while the overall general trend formula of the productivity of fishing boats indicates that the productivity of fishing boats has increased at a statistically significant annual rate of 8.5% years during the study period. Also, by studying the general trend of fishermen numbers in Qaroun Lake during the period , the number of fishermen in the lake reached about 4083.6 fishermen, as an average for the study period; this number reached its maximum in 2005 to be 5085 with an increase of 158% more than the fishermen numbers in 1995 as a base year, in which the numbers of fishermen reached its lowest rate as 1970 fishermen; also, the fish production productivity was estimated from the Lake's fisheries at 0.59 tons as an average for the study period, where it varied between 0.24 tons minimum in 1996 and 1.13 tons maximum in 2014.
In addition, by studying the General Trend Formula of fishermen numbers during the study period, Table ( 2) shows that the numbers of fishermen in Qaroun Lake tended to grow with a statistically significant annual rate of about 1.7% yearly during the study period. Furthermore, the formula indicates that the fishermen's productivity tended to increase in a statistically significant annual rate of about 6.2% yearly during the study period. As for the fish productioning days in the fisheries of Qaroun Lake during the study period, it reached 228 days during the season as an average for the study period and the fish productioning days reached its maximum in 1996 of about 283 days with a growth of 7.2% more than the fishing days in 1995 as a base year, in which the fishing days were estimated at 246 days, while the fishing days in the Lake's fisheries reached its lowest in 2009, at about 200 days with a decrease of about 24.2% than the base year; also, the average daily production was estimated at 11.1 tons as an average for the study period, where it varied between 2.7 tons minimum in 1995 and 21.3 tons maximum in 2014. Moreover, by studying the formula for the fishing days during the study period, Table ( 2) shows that fishing days tended to decrease with a statistically significant annual rate of about 1.0% yearly during the study period. Also, the same formula for the daily production indicates that the daily production increased in a statistically significant annual rate of about 8.7% yearly during the study period.
As for the salinity quantity's development in Qaroun Lake fisheries during the study period, it reached about 35.3 gram/liter as an average of the study period; it reached its maximum in 2006 of about 37.3 gram/ liter with an increase estimated at 5.1% more than the salinity percentage in 1995 as a base year, where the salinity percentage was estimated back then at about 35.52 gram/liter, where it reached its lowest in Qaroun Lake in 2014 at about 33.1 gram/liter with a decrease of about 6.8% than the base year and by studying the General Chronological Development Formula for the salinity rate during the study period; the research has also shown that it tended to decrease with a statistically insignificant annual rate of about 0.4% yearly during the study period.
As for the sewage water quantity's development in Qaroun Lake during the study period, it reached about 599.2 million cubic meter as an average for the study period; its maximum in 2006 was of about 743.6 million cubic meter, with an increase of about 5.9% more than the percentage of the year 1995 as a base year, in which the sewage water quantity was estimated at about 702.35 million cubic meter, where it reached its minimum in 2015 of about 398.4 million cubic meter, with a decrease in 43.3% than the base year; also, by studying the General Chronological Development Formula of sewage water quantity during the study period, the research has shown that it tended to decrease with a statistically significant annual rate in about 1.4% yearly during the study period.
Also, by studying the average wholesale price of fish in Qaroun Lake fisheries during the study period, it reached about 14.9 thousand pounds/ton as an average for the study period and that the average wholesale price reached its maximum in 2014 at about 26.1 thousand pounds/ton with an increase of about 233.5 % more than the percentage of the year 1995 as a base year,which estimated the average wholesale price about 7.82 thousand pounds/ton ,where it reached its lowest in 1996 at about 7.1 thousand pounds/ton with a decrease in 9.5% than the base year. By studying the General Chronological Development Formula of the wholesale price average during the study period, the research has shown that it tended to increase with a statistically significant annual rate in about 6.0% yearly during the study period.
Al-Rayyan Valley Lakes:
By examining the General trend of fish production from Al-Rayyan Valley fisheries during the period , table (3) shows that the average fish production was estimated at 2030.9 tons as an average of the study period. Fish production in lakes reached a maximum of 4539 tons in 2015, with an increase of about 642.9% of fish production in 1995 as a base year, in which fish production reached a minimum of 611 tons ,and with the general Trend formula's estimation for the fish production volume in the lakes during the period , table (4) shows that the double logarithmic form is the most convenient formula, as the formula's results indicates that the fish production from Qarul Lake fisheries tended to increase with a statistically significant annual rate of 8.7% yearly during the study period.
Table (3) shows the Chronological Development of fishing boats in the Al-Rayyan Valley Lakes during the period (1995 -2015) . The average number of fishing boats in the lake was 173, and the number of fishing boats reached 206 in 1997, an increase of 19.1% The number of fishing vessels in 1995 was estimated to be about 173, while the number of fishing boats in 2000 was estimated to be about 140 with a decrease of 19.1% from the base year. Table 3 shows the productivity of boats from fisheries Al-Rayyan lakes, which were estimated at 12.1 tons as an average for the study period, ranging from 3.4 tons in 1996 to 31.3 Max in 2015. The table shows that the number of boats in the Al-Rayyan Lake fisheries have tended to decline at an annual rate that is statistically insignificant by about 0.5% annually during the study period, while the general Chronological trend formula for the productivity of fishing boats indicates that the productivity of fishing boats has increased at a statistically significant annual (Not annual rate) of 9.2% annually during the study period.
By studying the general trend of the fishermen numbers in Al-Rayyan Lakes' fisheries, fishermen in the lakes during the period (1995 -2015) was estimated at 1826 fishermen as an average for the study period. The number of fishermen reached a maximum of 2200 fishermen in 2014 and 2015, an increase of 22.6% over the number of fishermen in 1995 as a base year and reached a minimum of 1409 fishermen in 1998 with a 21.5% decrease for the base year. The average fishery productivity in these fisheries was estimated at 1.1 tons, ranging from a minimum of 0.3 tons in 1995 to a maximum of 2.1 tons in 2015. According to the general time trend equation, the number of fishermen in the Al-Rayyan Lakes' fisheries increased at a statistically significant annual rate of 1.4% annually during the study period. The general time trend equation for fisherman productivity indicates that fisherman productivity has tended to increase at a statistically significant annual rate of 7.2% annually during the study period.
As for the number of fishing days in the Al Rayyan lakes during the study period, it was about 225 days during the season as an average for the study period. The number of days of fishing reached a maximum of 275 days in 2006, an increase of 17.5% compared to the number of fishing days in 1995 as a base year. Fishing days were about 234 days, while the lowest in the year 2010 was estimated at 185 days with a decrease of 20.9% for the base year. The average daily production was estimated at 9.4 tons as an average for the study period, from 2.6 tons in 1995 to 20.6 tons in 2015. The general Chronological trend formula of the number of fishing days during the study period indicates that the number of fishing days has tended to decrease at a statistically significant annual rate of about 1.1% annually during the study period. The general time trend equation for the average daily production indicates that daily production has increased at a statistically significant annual rate of 9.8% annually during the study period.
As for the development of the quantity of sewage water in the Al-Rayyan lakes during the study period, it reached about 230.6 million m 3 as an average for the study period. The quantity of sewage water reached a maximum of 266.4 million m3 in the year 1995, while the lowest quantity of wastewater in 2015 was about 180 million m 3 Of the base year with a decrease of 48% over a base year, and the study of the general Chronological Trend formula, the quantity of sewage water during the study period is shown to have tended to decrease at a statistically significant annual rate of about 1.0% annually during the study period.
By studying of the development of the average wholesale price of fish in Al-Rayyan lakes during the period of study, it reached about 10.0 thousand pounds/ ton as an average for the study period, and the average wholesale price reached a maximum of 17.1 thousand pounds / ton in 2015, an increase of 226% over 1995 as a base year. In which the average wholesale price reached a minimum of about 5.2 thousand pounds/ ton. The formula of the general Chronological Trend of the average wholesale price during the study period is shown to have increased at a statistically significant annual rate of 5.0% annually during the study period. 
Second: The results of the implementation of the Schaefer model on the fisheries of Qaroun and Al-rayan Lakes: Qaroun Lake Fisheries:
In order to determine the extent of the fisheries of Qaroun Lake, the development of production and fishing units was monitored and analyzed in the Qaroun Lake fisheries. The results of the application of the surplus model of production (Schaefer) When comparing the results obtained from the model with the status quo of the lake, the research has shown that the actual production exceeds the allowed Maximum Sustainable Production (MSY) during the last years of the study period, namely 2010, 2012, 2013, 2014, 6.8%, 19 .4%, 20.7%, 21.0% and 23.7%, respectively, from a fishing effort of about 542, 529, 529, 512 and 423, respectively (58.1%,54.4%, 54.4%, 49.4% and 24.0%, respectively). Consequently, the extent of fishing in the Qaroun Lake is characterized by the phenomenon of illegal fishing practices, and therefore the fish stocks of the lake. The result is that the lake's fish production will decline in the following years.
Al-Rayyan Lake Fisheries:
The results of the application of the surplus model of production (Schaefer) during the period have shown that the Maximum Sustainable Production (MSY) of Al-Rayyan Lake fisheries amounted to about 2369.23 tons per year from a fishing effort of about 127 boats. Y = 37.473 -0.148 E (3.26)** (-2.245)* When comparing the results obtained from the model with the current situation of the Al-Rayyan lakes, it is clear that the actual production exceeds the allowed production volume (MSY) during the last seven years of the study period, namely 2009, 2010, 2011, 2012, 2013, 2014, 2015, 5 .6%, 10.8%, 28.9%, 44.2%, 45.7%, 59.6% and 91.6% respectively, from a fishing effort of about 173, 175, 169, 187, 165, 170 and 145 respectively with an increase of over 36.2%, 37.8%, 33.1%, 47.2%, 29.9%, 33.9% and 14.2%, respectively. hence, it's obvious how Al-Rayyan Lakes' fisheries suffer from the increase of illegal fishing practices phenomena, especially after the fish production deterioration in Qaroun Lake and the coincide of Qaroun Lake closure with Lake Nasser's, that's because most of Lake Nasser's fishermen are from Fayoum's fishermen. Therefore, it is expected that the Lakes' fish stock will decline, resulting a fish production decrease in the following years.
Based on the above, it is clear that the fisheries of Lake Qaroun and Al-Rayyan suffer from an increase of the phenomenon of illegal fishing practices in recent years, which requires a re-planning of the fisheries' management. Third: Estimation of the most important economic and environmental factors of the fish production in Qaroun and Al-Rayan lakes during the period .
The importance of determinant or impacting variables on the fish production of Qaroun and Al-Rayyan lakes lies in defining the sustainable management of the fisheries of these lakes, in order to determine the causes of the decline in fish production in these fisheries and therefore the possibility of raising fish production capacity through the development of a discipline system adapts automatically to any change in environmental conditions, because the decline or deterioration of the production capacity of fish to any fishery in general means that the utilization rates are higher than the rates of compensation for the fishery, resulting in a decrease in productivity and the extinction of certain species, the absence of growth, sustainable development and no biological balance (3) . The standard estimation of the fish production formula in Qaroun Lake fisheries:
The most important economic and environmental variables that can have an impact on fisheries production in Lake Qaroun (Y) can be identified during the period 1995-2015, where The Multiple Regression method was used in the linear, double logarithmic, and semi-logarithmic forms as in Table ( 5), where it was noticed that the double logarithmic formula was better and the most convenient one according to an economic and statistical point of view, based on the value of the R -2 , the (F) test of the function and the (t) test of the estimated function parameters. The results of model (3) indicate the significance of the estimated model at a significant level of 0.01, where the value of F is about 17.0, and the value of the Derbin-Watson test indicates that the model is free from the problem of autocorrelation; the explanatory factors under study were able to explain about 84.7% of the change in the dependent variable (the fish production of Lake Qaroun), where the coefficient of determination is 0.847. The estimated model has good efficiency in the representation of the data used in the estimation according to the efficiency models' indicators, majorly The Root Mean Square Error (RMSE) of 0.195, the Mean Absolute Error (MAE) of 0.16, the mean absolute percentage error (MAPE) of the 2.09% and the coefficient of inequality of (U -Theil), which was close to zero, and in the light of the Breusch-Godfrey Serial Correlation LM Test which refers to a Lagrange multiplier test of residuals (F), which is a statistically insignificant value at the probabilistic level of 1%, indicating that the estimating model of the autocorrelation problem is free of the residuals problem, as demonstrated by the Arch Test, which refers to the Lagrange multiplier test for variance in the series, the calculated value (F) of the test was 0.26, which is statistically insignificant at the probabilistic level of 1%, indicating that the estimated model has no autocorrelation in the series variation.
The results of the stepwise double logarithmic model (4) indicate the most important factors that may have an impact on fish production (Y), which are limited to the numbers of fingerlings (X 1 ), number of fishers (X 3 ), average wholesale price (X 5 ) and Salinity rate ) X 7 ( ,The results of this model indicate that there is a positive relationship between the quantity of fish production in Qaroun Lake, the number of fingerlings, the number of fishermen and the average wholesale price, which is consistent with the economic logic, also the production elasticity of these elements was 0.30, 0.84, 1.03, respectively, indicating that the increase in the number of fingerlings in the lake, the number of fishermen and the average wholesale price by 10% (4) resulting an increase in the fish production in Qaroun Lake fisheries of 3.0%, 8.4%, 10.3% respectively; Moreover, model (4) indicates that there is an inverse relationship between the quantity of fish production in Qaroun Lake fisheries and the salinity variable in the lake, which is consistent with the economic logic, where it reached the value of the production elasticity of this element in about 4.08 indicating that the increase of salinity in the lake by 10% will lead to a decrease of fish production by 40.8%. The total production elasticity of these elements with statistical effect is estimated at -1.91, indicating that fish production In Qaroun Lake is in the third phase of the Law of Diminishing Returns, a noneconomic stage where production is decreasing by the declining rate, and this result agreed with many of the studies that have confirmed the contamination of the lake's water quality and quantity by pesticides and chemicals as a result of the agricultural, health and industrial waste (5) . (1) The semilogarithmic model (2) The double logarithmic model (3) The stepwise double logarithmic model (4) The double logarithmic model (5) The semilogarithmic model (6) The multiple linear model (7) The stepwise linear model (8 The values inside parenthesis are (T) statistically significant, *significant on 0.05's statistical level and** significant on 0.01's statistical level. Source: calculated from table (1), (2)'s data in the appendix.
Estimation of Fish Production Function in Al-Rayyan Lake Fisheries:
By determining the most important economic and environmental variables that can possibly affect the fish production in Al-Rayyan Lakes' fisheries (Y) during the period , as in Table ( 5) where it was noted that the linear formula was the best and most appropriate mathematical formula from an economic and statistical point of view, as the results of model (7) show the significance of the estimated model at a significant level of 0.01, with the value of (F) being about 47.9 as well as the value of the Derbin-Watson test (DW) indicates that the model is free from the problem of autocorrelation and that the explanatory factors under study were able to explain about 95.0% of the variation in the dependent variable (fish production from Al-Rayyan Lake fisheries) where the coefficient of determination was 0.950. The estimated model has good efficiency in representing the data used in the estimation according to the efficiency indicators of the models, most importantly Root Mean Square Error (RMSE) of 201.2, the Mean Error Rate (MAE) of 161.9, the average rate of MAPE of 11.6% and the coefficient of inequality of U -Theil, which is rounded to zero and in light of the Breusch-Godfrey Serial test Correlation LM Test which indicates Lagrange multiplication test for autocorrelation in residuals (F) calculated for test 1.2, which is statistically insignificant at the probabilistic level of 1%, indicating that the estimating model has no autocorrelation problem in the series variation, as evidenced by the Arch Test, which indicates a multiplier test Lagrange for variance in the series showed that the calculated F value of the test was 0.001, which is statistically insignificant at the probabilistic level of 1%, indicating that the estimated model has no autocorrelation in the series variation. The results of the stepwise linear model (8) indicate the most important factors that can have an impact on fish production (Y), which are limited to the number of fishing boats (X 2 ), the number of fishing days during the season (X 4 ), the average wholesale price (X 5 ). The results of the model indicate that there is an inverse relationship between the amount of fish production in Al-Rayyan lakes' fisheries, the number of fishing boats and the number of days of fishing, where increase of these elements by one unit will lead to a decrease in fisheries production by 11.36 tons, 5.72 tons, Model (8) indicates a positive relationship between the amount of fish production in Al-Rayyan Lake fisheries and The average wholesale price, which is consistent with the economic logic, as the increase in the average wholesale price by 1000 pounds per ton will lead to an increase in fish production from Al-Rayyan fisheries by 272.72 tons. The production elasticity of the number of fishing boats, the number of fishing days, the quantity of sewage water and the average wholesale price were estimated at about -0.968,-0.635, 1.35 respectively, also the total elasticity is estimated at (-0.253), which indicates that fish production in Al-Rayyan fisheries is in the non-economic stage due to the excessive use of the number of fishing boats for the economic limit of fishing effort, which requires the necessity of working on reducing the number of boats; Moreover, the productivity flexibility of the number of fishing days during the season indicates the necessity of commitment not to practice fishing during periods of prohibition and to prevent illegal fishing in addition to the necessity of reducing the amount of sewage pouring into the lake which causes the contamination of water and raises water level in the waterfalls and the second lake which leads to the deterioration of fish production.
Fourth: Prediction of Fish Production of Qaroun and Al-Rayyan Lakes':
Forecasting Fish Production of Qaroun Lake: Using the Exponential Smoothing Forecasting Method, where (Brown) model showed superiority according to model's forecasting accuracy tests.In addition, the statistical insignificance of the independent correlation coefficient (Ljung-Box) for the independent variables of the study indicates that there is no autocorrelation between the errors, in addition to the statistical significance of the (α) coefficient adjustment of the independent variables that affect the fish production in Qaroun Lake the most based on model (4), Table (5), which will be used to forecast the volume of fish production in the lake during the period (2020) (2021) (2022) (2023) (2024) (2025) . The value of the adjustment coefficient for the number of fingerlings (X 1 , number of Fingerlings), (X 3 , number of fishers), (X 5 , average wholesale price) and (X 7 , salinity ratio) was about 0.23, 0.379, 0.01, 0.361 respectively. The results of Table ( 3) in the appendix indicate that the expected value of the number of fingerlings (X 1 ) in 2025 was about 6.88 million tons, an increase of about 115% of the number of fingerlings in 2015. The minimum and the highest forecast period was about 19.87 and 36.03 million tons at the level Probability 95%.
Also the estimated value of the number of fishermen (X 3 ) in 2025 was estimated at 2040 fishermen by a decreasing 45.5% of the number of fishermen in 2015. The minimum and highest forecast period was about 173 and 7929 fishermen at the probabilistic level of 95%
While the estimated value of the average wholesale price (X 5 ) in 2025 was about 45.67 thousand pounds per ton, an increase of about 76.6% of the average wholesale price in 2015, and the minimum and higher forecast period about 21.33 and 76.74 thousand pounds per ton at the probability level 95%.
The expected value of salinity in the year 2025 was estimated at 35.09 g / l, a decrease of about 4.1% from the salinity rate in 2015. The forecast period between the minimum and the highest was 32.97 and about 37.27 g / l at the probabilistic level of 95%.
Using the double logarithmic model (4) in Table ( 5) and the expected values of the independent variables studied in Table ( 3) in the appendix, it was possible to predict the fish production of Qaroun Lake's fisheries during the period (2020-2025) as in Table (6) That the predicted quantity of fish production in 2020, 2025 is about 2992.7, 3676.4 tons increased by 21%, 48.6% of the average fish production during the period . It is also evident that the predicted quantity of fish production in 2025 is higher than the expected quantity of production in 2020 by 683.74 tons, with an increase of 22.8%.
By comparing the Maximum allowed Sustainable Production volume (MSY) estimated at 3653.59 tons with the expected production volume during the period (2020-2025), there is a deficit in the expected production during the years 2020, 2021, 2022, 2023 and 2024 m for the maximum allowed production volume of 22.1%, 20.5%, 17.2%, 12.5% and 6.5%, respectively. While a slight surplus in production expected in 2025 is 0.60% of the maximum allowed production volume, due to illegal fishing in previous years, which will lead to a reduction in the fish stocks of Qaroun Lake's fisheries.
Anticipating the fish production of Al-Rayyan lakes:
Using the exponential smoothing method, where the (Brown) model showed superiority according to the model's predictive accuracy tests. The statistical insignificance of the Ljung-Box serial correlation test for the independent variables under study indicates that there is no autocorrelation between the errors, in addition to the statistical significance of the adjustment coefficient (α) of the most impactful independent variables on the fish production in Al-Rayyan Lakes' fisheries according to model (8) in table (5), which will be used to predict the volume of fish production in the lake during the period (2020) (2021) (2022) (2023) (2024) (2025) . The value of the adjustment coefficient for the number of fishing boats (X 2 , number of fishing boats), (X 4 , number of fishing days) and (X 5 , average the wholesale price) about 0.143, 0.220, 0.452 respectively.
The results of Table (4) in the appendix indicate that the expected value of the number of fishing boats (X 2 ) in the year 2025 is about 156 boats, with an increase of about 7.6% of the number of fishing boats in 2015, and the minimum and the highest forecast period is about 89 and 223 boats at the probabilistic level 95%.
The estimated value of the number of days of fishing (X 4 ) in 2025 was estimated at 200 days with a decrease of 9.1% of the number of fishing days in 2015. The minimum and the maximum duration of the forecast period was about 99 and 301 days at the probability level of 95%.
While the expected value of the average wholesale price (X 5 ) in 2025 was about 25.52 thousand pounds per ton, with an increase of about 49.7% of the average wholesale price in 2015, and the minimum and maximum forecast period about 12.91 and 38.13 thousand pounds per ton at the probability level 95%.
Adopting the linear model no.8 in Table ( 5) and the expected values of the independent variables studied in table (4) of the appendix, it was possible to predict the fish production of Al-Rayyan lakes' fisheries during the period (2020-2025) as in Table (7), where the expected quantity of fish production in 2020 is 2052, about 5352.52, 6597.31 tons, with an increase of 17.92% and 23.3% of fish production in 2015. It is also evident that the predicted quantity of fish production in 2025 is higher than the expected quantity of production in 2020 by 1244.8 tons, an increase of 23.26%.
By comparing the Maximum allowed Sustainable Production volume (MSY) estimated at 2369.23 tons with the expected production volume during the period (2020-2025), there is a surplus in the expected production during the years 2020, 2021, 2022, 2023, 2024 and 2025 m for the Maximum allowed Production volume of 55.7%, 57.7%, 59.5%, 61.2%, 62.7% and 64.1%, respectively, which means that illegal fishing is expected to continue if the re-planning of these fisheries is carried out, which may lead to a reduction in the fish stocks of these lakes. 2. Intensifying the security campaigns of the water bodies police to prevent fishing during periods of prohibition and preventing overfishing using illegal nets and the concerned authorities to educate fishermen about the harm of using illegal fishing practices to preserve fish stocks. 3-Organizing the fishing effort by estimating the fish stock which enables us to determine the number of boats authorized to work by rationing licensed boats and stopping issuing new licenses due to the high fishing effort at present in Qaroun and Al-Rayyan lakes. 4-The inevitability of developing and operating marine hatchery for the production of marine fish fingerlings, especially fish species that can live in the water environment of Fayoum lakes.
